
 

Evidence for a novel marine harmful algal bloom: Cyanotoxin (microcystin)
transfer from land to sea otters

   
   
   
Abstract:

Super-blooms of cyanobacteria that produce potent and environmentally persistent biotoxins (microcystins)
are an emerging global health issue in freshwater habitats. Monitoring of the marine environment for
secondary impacts has been minimal, although microcystin-contaminated freshwater is known to be
entering marine ecosystems. Here we confirm deaths of marine mammals from microcystin intoxication and
provide evidence implicating land-sea flow with trophic transfer through marine invertebrates as the most
likely route of exposure. This hypothesis was evaluated through environmental detection of potential
freshwater and marine microcystin sources, sea otter necropsy with biochemical analysis of tissues and
evaluation of bioaccumulation of freshwater microcystins by marine invertebrates. Ocean discharge of
freshwater microcystins was confirmed for three nutrient-impaired rivers flowing into the Monterey Bay
National Marine Sanctuary, and microcystin concentrations up to 2,900 ppm (2.9 million ppb) were detected
in a freshwater lake and downstream tributaries to within 1 km of the ocean. Deaths of 21 southern sea
otters, a federally listed threatened species, were linked to microcystin intoxication. Finally, farmed and
free-living marine clams, mussls and oysters of species that are often consumed by sea otters and humans
exhibited significant biomagnification (to 107 times ambient water levels) and slow depuration of freshwater
cyanotoxins, suggesting a potentially serious environmental and public health threat that extends from the
lowest trophic levels of nutrient-impaired freshwater habitat to apex marine predators. Microcystin-poisoned
sea otters were commonly recovered near river mouths and harbors and contaminated marine bivalves
were implicated as the most likely source of this potent hepatotoxin for wild otters. This is the first report of
deaths of marine mammals due to cyanotoxins and confirms the existence of a novel class of marine
"harmful algal bloom" in the Pacific coastal environment; that of hepatotoxic shellfish poisoning (HSP),
suggesting that animals and humans are at risk from microcystin poisoning when consuming shellfish
harvested at the land-sea interface. © 2010 Miller et al.

Source: http://dx.doi.org/10.1371/journal.pone.0012576   

Resource Description

Exposure :  

weather or climate related pathway by which climate change affects health

 Ecosystem Changes, Extreme Weather Event, Food/Water Quality, Food/Water Quality, Solar Radiation,
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Extreme Weather Event: Drought

Food/Water Quality: Biotoxin/Algal Bloom, Biotoxin/Algal Bloom, Other Water Quality Issue

Water Quality (other): Cyanobacteria; Nutrients; Water temperature; Eutrophication; Salinity

Temperature: Fluctuations

Geographic Feature:  

resource focuses on specific type of geography

 Freshwater, Ocean/Coastal

Geographic Location:  

resource focuses on specific location

 United States

Health Impact:  

specification of health effect or disease related to climate change exposure

 Cancer, Other Health Impact

Other Health Impact: Hepatotoxicity

Resource Type:  

format or standard characteristic of resource

 Research Article, Research Article

Timescale:  

time period studied

 Time Scale Unspecified

Vulnerability/Impact Assessment:  

resource focus on process of identifying, quantifying, and prioritizing vulnerabilities in a system

 A focus of content
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